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The transmission of electric signal in neurons or signal transduction in response
to external stimuli require the open and closed of the conducting pore of sodium (Na+)
and potassium (K+) channels, which are membrane proteins responsible for permeating
ion across cell membrane. lon permeation through voltage-gated Na' channels relies on
the functional coupling between transmembrane segments in the voltage-sensor domain
(VSD) and the pore domain (PD). It has been found that the isolated-VSD is structural
independence and maintains function without PD. Moreover, VSDs are also discovered
in non-ion channel proteins. The study of VSDs structural principles has become an
intense research interest. Importantly, the three-dimension structure of Na channels is
not yet solved. In this study, molecular modeling and the PaDSAR approaches are
employed to develop a stfructural model of a Na  channel from Bacillus halodurans
(NaChBac) based on 118 structural data obtained from site-directed spin labeling and
electron paramagnetic resonance techniques. Structure comparison of the obtained
model revealed the tertiary fold of the NaChBac-VSD is similar to the x-ray structure of
VSD in KvAP and Kv1.2-2.1 chimera. The model demonstrates that K and Na
channels conserved the basic functional properties of VSD. The molecular dynamics
results showed that the sensor domain forms a water crevice and hydrogen bonding
between D60-R119. This is in good agreement with experimental data indicating the

channel is in activated state.
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